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CLAIMS 



[Claim(s) ] 

[Claim 1] Dual band microstrip antenna possessing the following means' 
Ground member; 

A patch means with the relation which it is related of the 1st and 2nd 
separated parts, and was generally estranged in parallel with said 
ground member, The 1st and 2nd resonance frequency range is defined by 
the electromagnetic interaction between said patch member and said 
ground member. The electric conduction side of said part of said patch 
means is formed so that the signal in said 1st and 2nd resonance 
frequency range may be substantially equivalent to the current path 
guided to the electric conduction side which does not have such a 
configuration. 

[Claim 2] The electric conduction side of said ground member is a dual 
band microstrip antenna of claim 1 formed so that the signal in said 1st 
and 2nd resonance frequency range may be substantially equivalent to the 
current path guided to the electric conduction side which does not have 
such a configuration. 

[Claim 3] It is the dual band microstrip antenna of claim 1 with which 
said ground member has a rectangular outside profile, and the side face 
and end of said patch means are united with the side face of said ground 
member, and an end, respectively. 

[Claim 4] Said 1st part of said patch means is the 1st patch. Said 2nd 
part of said patch means Are one pair of 2nd patches, and each is 
adjoined and located in each side face of said 1st patch. The end of 
each 1st and 2nd patches is equivalent to the end of said patch means, 
and, generally on said 1st patch, antenna signal feed lines are 
connected to a mid gear. The dual band microstrip antenna of claim 3 



which a short circuit member extends from each 2nd patch to said ground 
member in the point nearest to the end and said ground member of said 
2nd patch. 

[Claim 5] The following means dual band microstrip antenna to provide ^ 
ground member; it reaches. Said ground member and the 1st and 2nd parts 
of a patch means to have the relation generally estranged in parallel; 
The 1st and 2nd resonance frequency range is defined by the 
electromagnetic interaction between said patch means and said ground 
members. The side face and end of said patch means be joined to the side 
face of said ground member, and an end, respectively. Said 1st part of 
said patch means is the 1st patch, and said 2nd part of said patch means 
is one pair of 2nd patches. Each 2nd patch has a side face contiguous to 
the side face in which said 1st patch each opposes. The end of each 1st 
and 2nd patches is equivalent to the end of said patch means, and, 
generally [ said 1st patch ] antenna signal feed lines are connected to 
a mid gear. A short circuit member extends from each 2nd patch to said 
ground member in the point nearest to the end and said ground member of 
said 2nd patch. 

[Claim 6] Each 2nd patch is a dual band microstrip antenna of claim 4 
which has the die length approximated to the die length of said 1st 
patch, and has the width of face approximated to one half of the width 
of face of said 1st patch. 

[Claim 7] It is the dual band microstrip antenna of claim 6 with which 
said 1st patch is generally constituted as ' H' and with which the side 
face of said 1st patch is equivalent to the side-face member of ' H' . 
[Claim 8] The electric conduction side of said ground member is a dual 
band microstrip antenna of claim 4 which it is constituted as 
rectangular structure generally [ hollow ], and a bar extends between 
the side faces of said structure in the lobe of the location which 
antenna signal feed lines connect to said 1st patch. 

[Claim 9] The electric conduction side of said ground member is defined 
by two side-face members and the member of other ends. In the lobe of 
the location which antenna signal feed lines connect to said 1st patch, 
a bar extends between said two side-face members. Extension of said 
side-face member of said 1st patch is a dual band microstrip antenna of 
claim 7 extended to the field of said ground member to the middle of the 
distance turned to the flat surface and bar of said ground member from 
the end of said patch means. 

[Claim 10] The dual band microstrip antenna of claims (S or 9 with which 
the ground part of a coaxial cable is connected to the bar of a ground 
member, and a coaxial cable is attached in said antenna so that the 



antenna signal feed lines by which the signal feed part of said cable 
was attached in said 1st patch may be defined. 

[Claim 11] Said antenna is formed in one side from the printed circuit 
board which has a conductive layer. The electric conduction side of said 
ground member is formed by removing the part of said conductive layer of 
one side of the 1st segment of said circuit board. The electric 
conduction side of said patch means is formed by removing the part of 
said conductive layer of one side of the 2nd segment of said circuit 
board. The 1st and 2nd segments of said circuit board have the relation 
estranged in parallel, and are attached. The dual band microstrip 
antenna of claim 8 with which a short circuit member is impressed 
between the end of said ground member, said ground member nearest to 
said 2nd patch, and said 2nd patch. 

[Claim 12] Said antenna is formed in one side from the printed circuit 
board which has a conductive layer. The electric conduction side of said 
ground member It is formed by removing the part of the conductive layer 
of one side of the 1st segment of said circuit board. The electric 
conduction side of said patch means is formed by removing the part of 
the conductive layer of one side of the 2nd segment of said circuit 
board. It is the dual band microstrip antenna of claim 9 with which the 
1st and 2nd segments of said circuit board have the relation estranged 
in parallel, and are attached, and a short circuit member is impressed 
between the end of said ground member, and the end of said 1st and 2nd 
patches. 

[Claim 13] At least one side of said structure is a dual band microstrip 
antenna with which it consists of at least two electric conduction 
radiated structures which interconnected, and opening is relatively 
prepared in the low location compared with the current of the part of 
everything [ induced current ] but said structure if opening does not 
exist. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention offers the dual band microstrip antenna which has the 
ground constituted so that the profile of the surface area of an element 
might be substantially equivalent to the pattern of the induced current 
substantially made by the element with the signal of a dual band about a 
dual band antenna, and a patch element. 
[0002] 

[Description of the Prior Art] 

Migration communication system has one important use of a dual band 
microstrip antenna. The common configuration of the antenna in such use 
is reverse F typeface geometry indicated by two reports by JI Don Lew 
(Zi Dong Liu) and the Peter S hole (Peter S.Hall). The 1st report is in 
the ^^dual band antenna for a handheld computer portable telephone^^ 
Electronics Letters, Vol.32, No. 7, and pp.609 March, 1996 [ -610 or ]. 
The 2nd report (and it is more comprehensive) is ^''dual frequency flat- 
surface reverse F typeface antenna^^ IEEE Transactions on Antennas and 
Propagation, Vol.45, and pp. 1451-1457 (October, 1997). 
[0003] 

Liu and Hall have indicated two dual frequency band antenna 
configurations. One side has single input port and another side has two 
input port. 2 port antenna consists of two KOPURENA radiating elements. 
The 1st component is a rectangle, the 2nd component is L character-like 
and two side faces adjoin the 1st component. A rectangular component is 
an object for 1.8GHz signals, and a L character-like component is an 
object for 0. 9GHz signals. The end has connected both the rectangular 
component and the L character-like component with the ground side too 
hastily. Since two radiating elements are not connected, association 
between two antennas is small and is only according to a fringe field 
interaction. A modification has single input port connected to the 
midpoint of connection between a rectangular component and a L 
character-like component. Although it has the advantage that this uses 
only single input port, this configuration has the fault that 
association between a rectangular component and a L character-like 
component increases. 
[0004] 

[Means for Solving the Problem] 



The antenna of this invention uses two or more radiating elements which 
had single input port like Liu and the modification of the dual 
frequency band antenna of Hall. However, unlike Liu and the antenna of 
Hall, two or more radiating elements of the antenna of this invention 
are not connected. The antenna of this invention has the advantage of 
having only two too hastily connecting points to Liu and Hall, but 
having the band which increased further, furthermore, it is about most 
surface current — it is — the parts of the radiating element which is 
not spread at all and a ground component are removed, as a result, 
weight becomes light, and transparency becomes high. I hear that the 
dual band of this invention can be mass-produced at a low price using a 
flexible printed circuit board, and it has the further advantage. 
[0005] 

In one gestalt, this invention is a dual band microstrip including a 
ground member and a patch means. A patch means has the 1st and 2nd 
separated parts, and, generally has a ground member and the relation 
estranged in parallel. The 1st and 2nd resonance frequency range is 
defined by the electromagnetic interaction between a patch means and a 
ground member. The electric conduction side of the part of a patch means 
is formed so that it may be substantially equivalent to the current path 
which the signal in the 1st and 2nd resonance frequency range makes 
there be nothing in such a configuration, and is guided to an electric 
conduction side. The electric conduction side of a ground member can be 
formed similarly. 
[0006] 

In an antenna, the side face and end of a patch means are doubled with 
the side face and end of a ground member, respectively. The 1st part of 
a patch means is the 1st patch, the 2nd part of a patch means is one 
pair of 2nd patches, and each patch has a side face contiguous to the 
side face in which the 1st patch each counters. The end of each 1st and 
2nd patches is equivalent to the end of a patch means. Generally the 
feed lines of an antenna signal are connected to the center position of 
the 1st patch. The short circuit member is extended from each 2nd patch 
at the point of the ground member nearest to the end and ground member 
of the 2nd patch. 
[0007] 

Each 2nd patch can have the die length approximated to the die length of 
the 1st patch, and the width of face approximated to one half of the 
width of face of the 1st patch. Being able to constitute the 1st patch 
as ' H' generally, the side face of the 1st patch corresponds to the 
side-face member of ' H' . 



[0008] 

In the 1st configuration, the whole may constitute the electric 
conduction side of a ground member from hollow as rectangular structure. 
The feed lines of an antenna signal are extending the bar between the 
side faces of the structure in the lobe of the location linked to the 
1st patch. In the 2nd configuration, two side-face members and the 
member of other ends may define the electric conduction side of a ground 
member. The feed lines of an antenna signal are extending the bar 
between the two side-face member in the lobe of the location linked to 
the 1st patch, a part of distance which extends extension of the side- 
face member of the 1st patch at the flat surface of a ground member from 
the end of a patch means, and goes to a bar in the field of a ground 
member in the 2nd configuration — it is extending. 
[0009] 

A coaxial cable can be attached in an antenna so that the ground part of 
a cable may be connected to the bar of a ground member, and the antenna 
signal feed lines by which the signal feed part of a cable was attached 
in the 1st patch may be defined. 
[0010] 

An antenna can be formed from the printed circuit board which has a 
conductive layer in one side. The electric conduction side of a ground 
member is formed by removing the part of the conductive layer of one 
side of the 1st segment of the circuit board. The electric conduction 
side of a patch means is formed by removing the part of the conductive 
layer of one side of the 2nd segment of a substrate. Next, the 1st and 
2nd segments of the circuit board are estranged and attached in 
juxtaposition. In the 1st configuration, a short circuit member is 
impressed between the 2nd patch and the 2nd patch which are approximated 
to the end of a ground member and a ground member, and a short circuit 
member is similarly impressed between the end of a ground member, and 
the end of the 1st and 2nd patches in the 2nd configuration. 
[0011] 

In other gestalten, this invention is a dual band microstrip antenna 
containing a ground member and the 1st and 2nd parts of a patch means. 
Generally a patch means has the relation estranged by a ground member 
and juxtaposition. The 1st and 2nd resonance frequency range is defined 
by the electromagnetic interaction between a patch means and a ground 
member. The side face and end of a patch means are united with the side 
face and end of a ground member, respectively. The 1st part of a patch 
means is the 1st patch, the amount of [ of a patch means ] part II is 
one pair of 2nd patches, and each is adjoined and located in the side 



face in which the 1st patch each counters. The end of each 1st and 2nd 
patches is equivalent to the end of a patch means. Generally antenna 
signal feed lines are connected to the mid gear on the 1st patch. And 
the short circuit member is extended from each 2nd patch to the ground 
member in the lobe approximated to the end and ground member of the 2nd 
patch. 
[0012] 

[Embodiment of the Invention] 

A means of a suitable operation gestalt by which the accompanying 
drawing was used explains this invention more completely only as an 
example. 
[0013] 

When introduction drawing 1 is referred to, the typical conventional 
reverse F character antenna which operates on a single frequency band 
has the ground plate 20 of die-length L connected to the patch plate 22 
of die-length P through the short circuit plate 24 of height H. Three 
plates 20, 22, and 24 have width of face W altogether. The ground wire 
is extension of the central wire of the coaxial cable (not shown) 
connected to the ground plate 20, and connects the feed pin 26 to the 
center position on a patch plate 22. Die-length P of a patch plate 22 is 
approximated to the quarter-wave length in the mid range of the 
frequency band of an antenna. The metal side of the ground plate 20 can 
be offered according to the metal side face of other equipments in which 
a cellular phone or an antenna is used. 
[0014] 

Before removing a metal from a ground plate and a radiation patch, as 
shown in drawing 2 , the operation gestalt of a dual band microstrip 
antenna has the ground plate 30, the side-face patch plate 34 of 32 or 1 
pair of central patch plate, and one pair of short circuit strips 36. 
Each short circuit strip 36 connects each side-face patch plate 34 to 
the ground plate 30. The feed pin 38 is extension of the central wire of 
a coaxial cable (not shown) like the feed pin 26 of drawing 1 , and is 
connected to the center position of the central patch plate 32. The 
ground wire of a coaxial cable is connected to the ground plate 30. The 
node of the feed pin 38 and the die length of patch plates 32 and 34 are 
experimentally adjusted until a desired antenna band and 50-ohm 
impedance matching with a coaxial cable are obtained. Respectively, the 
side-face patch plate 34 has narrow width of face, and it is slightly 
shorter than the central patch plate 32 so that it may illustrate. 
Drawing 2 shows the direction of the antenna to the X-Y-Z coordinate 
system which has application to the radiation pattern shown in drawing 



11 and drawing 12 . 
[0015] 

when the surface current on the electrical conducting material of the 

antenna of drawing 2 is measured with a frequency range (925MHz 

( drawing 3 ) and 1800MHz ( drawing 4 )), also in which frequency range, 

it is almost in a large area of an electrical conducting material — it 

is — it turned out that surface current does not exist at all. So, 

although these fields of an electrical conducting material contribute to 

weight, they do not contribute to the engine performance of an antenna, 

and can be removed. Improving a band was discovered by removing the 

ingredient. 

[0016] 

drawing 5 almost has surface current in two interested frequency bands - 
- it is — it is drawing showing the antenna of drawing 2 after not 
flowing at all removes the discovered electrical conducting material. 
The central part of the ground plate 30 is removed except for the bar 40 
to which a signal carrier like a coaxial cable is connected. Two central 
sections of a central patch plate are also removed. As a result, the 
central patch plate 32 has the configuration of ' H' . 
[0017] 

Although the reference mark of each part is the same as it which shows 
the operation gestalt of the antenna shown in drawing 6 to drawing 5 , 
except for a short-circuiting means, it differs in the type of a short- 
circuiting means, and the point of arrangement. In the point of each 
short circuit pin 42 of the operation gestalt of drawing 6 not being 
connected between the edge of the ground plate 30, and the edge of each 
side face of a patch plate 34, but connecting with the location removed 
from both ends, short-circuiting means differ between drawing 5 and the 
operation gestalt of 6. Each short circuit pin 42 is extended between 
the hole 44 of the ground (it is shown in drawing 7 and drawing 8 like) 
plate 30, and the hole 46 of each side-face patch plate 34. The signal 
feed pin 38 is extended through the big hole 48 of a bar 40. The plan of 
a ground electric conduction plate is shown in drawing 7 , and the plan 
of a patch plate is shown in drawing 8 . The side elevation or sectional 
view of an antenna of drawing 6 is shown in drawing 9 , and the 
connector for connecting a coaxial cable or other signal carriers to the 
ground plate 30 is shown. 
[0018] 

In drawing 7 thru/or drawing 9 , the number which adjoins an arrow head 
expresses the dimensions and those relative spacing of the ground plate 
30 in the antenna of this suitable operation gestalt, and patch plates 



32 and 34 with the millimeter. The die length of a ground plate is 20cm 
in width of face in 13. 5cm, as for the central patch plate 32, die 
length is 8mm in width of face in 86. 75mm, and die length is [ the width 
of face of a side-face patch plate ] 3mm in 82mm respectively. The width 
of face of spacing between the central patch plate 32 and each side-face 
patch plate 34 is 2mm. Each of the holes 44 and 46 to which the short 
circuit pin 42 is connected is 12mm from the edge and side-face patch 
plate of each ground plate 30. 
[0019] 

Drawing 10 shows the difference of the return loss between drawing 2 and 
the antenna of drawing 5 . In two resonance frequency, the return loss 
of the antenna (continuous line) from which the metal was removed can be 
expected to be larger than the return loss of an antenna (broken line) 
which does not remove a metal. The radiation pattern with which YZ 
(relating to coordinate system of drawing 2 ) plane for drawing 6 
thru/or the antenna operation gestalt of drawing 9 and XZ plane were 
measured is shown in drawing 11 and drawing 12 , respectively. 
[0020] 

Drawing 13 shows the further suitable operation gestalt of the antenna 
of this invention. It differs from the operation gestalt shown in 
drawing 6 thru/or drawing 9 in respect of the following. That is, the 
central patch plate 32 has the wrap around configuration which the end 
of the hollow ground plate 30 is removed, and the side face of the 
central patch plate 32 crosses the field of the ground plate 30, and is 
extended to the middle towards the bar 40 in the field. 
[0021] 

Although this invention was explained about the suitable operation 
gestalt, used **** is **** of a publication [ limitation ], and various 
modification is possible for it, without deviating from that range 
defined by the attached claim. 
[0022] 

Each description which was indicated by this specification (a 
specification also contains a claim) and which reached and was shown 
in/or a drawing is included independently in the description illustrated 
and/or others were indicated by this invention. 
[0023] 

The abstract text filed with this is repeated as some specifications 

here. 

[0024] 

A dual band microstrip antenna has the central patch located between a 
ground plate and one pair of side-face plates. The antenna had the 



single signal feed lines connected to the central patch, and the side- 
face patch is connected with the ground element too hastily. A profile 
is made so that only the part of the electric conduction side which 
spreads beyond the surface current of the amount which can disregard the 
electric conduction side of a ground plate and a patch which spreads 
surface current from signal radiation may be maintained. Weight is 
mitigated to the common antenna at which this antenna operates in a 
range (925MHz and 1800MHz), and a band is improved. 
[Brief Description of the Drawings] 
[Drawing 1] 

It is the perspective view of the typical conventional reverse F 
typeface antenna which suited so that it might operate to a single 
frequency band. 
[Drawing 2] 

It is the perspective view of the operation gestalt of the dual band 
microstrip antenna of this invention. 
[Drawing 3] 

It is drawing showing the surface current on the antenna of drawing 2 in 
the radiation frequency of 925MHz. 
[Drawing 4] 

It is drawing showing the surface current on the antenna of drawing 2 in 
the radiation frequency of 1800MHz. 

[Drawing 5] 

It is the perspective view of other operation gestalten of the 
microstrip antenna of this invention, and although the antenna is the 
same as that of drawing 2 , the excessive metal is removed from the 
ground plate and the patch plate. 
[Drawing 6] 

It is the further operation gestalt of the microstrip antenna of this 
invention, and the version of the antenna of drawing 5 is slightly 
transformed by the antenna. 
[Drawing 7] 

It is the plan of the ground plate of the further operation gestalt of 
the antenna of this invention. 
[Drawing 8] 

It is the plan of a patch of the further operation gestalt of the 
antenna of this invention. 
[Drawing 9] 

It is the side elevation or sectional view of the further operation 
gestalt of this invention. [ of a microstrip antenna ] 
[Drawing 10] 



It is the graph which shows the return loss of the antenna shown in 
drawing 2 and drawing 5 . 
[Drawing 11] 

It is the explanatory view of the radiation pattern obtained in YZ plane 
for the antenna of the operation gestalt shown in drawing 6 thru/or 
drawing 9 measured by 925MHz and 1800MHz (based on the shaft 
orientations shown in drawing 2 ). 
[Drawing 12] 

It is the explanatory view of the radiation pattern obtained in XZ plane 
for the antenna of the operation gestalt shown in drawing 6 thru/or 
drawing 9 measured in 925MHz and 1800MHz (based on the shaft orientation 
shown in drawing 2 ) . 
[Drawing 13] 

It is the explanatory view of the further operation gestalt of the dual 
band antenna of this invention, and an antenna has the 1st patch of a 
wrap around. 

[Description of Notations] 

20 [ . . . Ground plate 32 / . . . Short circuit strip 38 of 36. . . 1 pair of 
side-face patch plate of 34. . . 1 pair of central patch plate / . . . Feed 
pin 40 / . . . Bar 42 / . . . Short circuit pins 44, 46, and 48 / . . . 
Hole ] . . . Ground plate 22 . . . Patch plate 24 . . . Short circuit plate 30 
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WRITTEN AMENDMENT 
[Procedure revision] 

[Filing Date] July 3, Heisei 14 (2002. 7.3) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s) ] 

[Claim l] Dual band microstrip antenna possessing the following means - 
Ground member (30) ; 

The 1st and 2nd parts which were generally mutually parallel and were 
estranged from said ground member 

It is a patch means to **** and said patch means and ground member are 
said Ante. 

time NA is active — the electromagnetism between said patch means and 
said ground members — mutual 

According to an operation, said antenna presents the 1st and 2nd 
resonance frequency range. 

it constitutes to obtain — having — the electric conduction side of 
said part (32 34) of said patch means — an antenna 

PATA of the current flow detected in the electric conduction side when 
active before ^^^^K^K^K 

It is formed so that it may be substantially equivalent to - N. 
[Claim 2] Said antenna the electric conduction side of said ground 
member (30) 

When active before said formation, it was detected in the ground member 
electric conduction side. 

Dewar of claim 1 formed so that it may be substantially equivalent to 
the pattern of a current flow 
RUBANDO microstrip antenna. 

[Claim 3] Said ground member has the shape of a rectangular appearance, 



and is said patch hand. 

The side face and end of a stage are a claim united with the side face 
and end of said ground member, respectively. 
The dual band microstrip antenna of a term 1. 

[Claim 4] Said 1st part of said patch means is by the 1st patch (32). 
A side [ it is and, as for said 2nd part of said patch means, said 1st 
patch each counters / each ] 

It is one pair of 2nd patches (34) adjoined and located in a field, and 

they are each 1st patch and 

The end of two patches is equivalent to said end of said patch means, 
and is antenna signal Fiedler. 

Generally on said 1st patch (32) Inn is connected to a mid gear, and it 
is a short circuit member (36). 

Set at the point nearest to the end and said ground member (30) of said 
2nd patch. 

Claim 3 extended from each 2nd patch (34) to said ground member (30) 

dual band microstrip antenna. 
[Claim 5] Dual band microstrip antenna possessing the following means ' 
Ground member (30) ; it reaches. 

Said ground member and the 1st and 2nd parts of a patch means to have 
the relation generally estranged in parallel. The 1st and 2nd resonance 
frequency range is defined by the electromagnetic interaction between 
said patch means and said ground members. The side face and end of said 
patch means be joined to the side face of said ground member, and an end, 
respectively. Said 1st part of said patch means is the 1st patch (32), 
and the amount of [ of said patch means ] said part II is one pair of 
2nd patches (34). Each 2nd patch has a side face contiguous to the side 
face in which said 1st patch each counters. The end of each 1st and 2nd 
patches is equivalent to the end of said patch means, and, generally 
[ said 1st patch ] antenna signal feed lines are connected to a mid gear. 
Direct continuation of said 1st patch is not carried out to a ground 
member, but a short circuit member extends it from each 2nd patch to 
said ground member in the point nearest to the end and said ground 
member of said 2nd patch. 

[Claim 6] Each 2nd patch (34) is a dual band microstrip antenna of claim 
4 which has the die length approximated to the die length of said 1st 
patch, and has the width of face approximated to one half of the width 
of face of said 1st patch (32). 

[Claim 7] Each 2nd patch (34) is to the die length of said 1st patch 
(32). 

The claim which has the die length to approximate and has the width of 



face approximated to one half of the width of face of said 1st patch 

The dual band microstrip antenna of a term 5. 

[Claim 8] Generally said 1st patch (32) is constituted as ' tf , 

The side face of said 1st patch is the dual van of claim 6 equivalent to 

the side-face member of ' H' . 

DOMAI cross trip antenna. 

[Claim 9] Generally said 1st patch (32) is constituted as ' H' , 

The side face of said 1st patch is the dual van of claim 7 equivalent to 

the side-face member of ' H' . 

DOMAI cross trip antenna. 

[Claim 10] Generally [ hollow ] the electric conduction side of said 
ground member (30) is 

It is constituted as formal structure and antenna signal feed lines (38) 
are said 1st PATSU. 

The claim which a bar extends between the side faces of said structure 
in the lobe of the location linked to CHI 
The dual band microstrip antenna of a term 4. 

[Claim 11] The electric conduction side of said ground member is two 
side-face members and others. 

It is defined by the member of ^^^^^^ and antenna signal feed lines are 
at said 1st patch. 

In the lobe of the location to connect, a bar extends between said two 
side-face members, and it is said 1st [ the ]. 

Extension of said side-face member of a patch is the end of said patch 
means to said ground member. 

extended to the field of said ground member to the middle of the 
distance towards a flat surface and a bar 
The dual band microstrip antenna of **** 8. 

[Claim 12] The electric conduction side of said ground member is two 
side-face members and others. 

It is defined by the member of ^^^^^^ and antenna signal feed lines are 
at said 1st patch. 

In the lobe of the location to connect, a bar extends between said two 
side-face members, and it is said 1st [ the ]. 

Extension of said side-face member of a patch is the end of said patch 
means to said ground member. 

extended to the field of said ground member to the middle of the 
distance towards a flat surface and a bar 
The dual band microstrip antenna of ^^^^ 9. 

[Claim 13] The ground part of a coaxial cable is the bar of a ground 
member. 



It is alike, and connects and the signal feed part of said cable is 
attached in said 1st patch. 

A coaxial cable is at said antenna so that antenna signal feed lines 
may be defined. 

The dual band microstrip antenna of claim 10 attached. 

[Claim 14] The ground part of a coaxial cable is the bar of a ground 

member. 

It is alike, and connects and the signal feed part of said cable is 
attached in said 1st patch. 

A coaxial cable is at said antenna so that antenna signal feed lines 
may be defined. 

The dual band microstrip antenna of claim 11 attached. 

[Claim 15] The ground part of a coaxial cable is the bar of a ground 

member. 

It is alike, and connects and the signal feed part of said cable is 
attached in said 1st patch. 

A coaxial cable is at said antenna so that antenna signal feed lines 
may be defined. 

The dual band microstrip antenna of claim 12 attached. 

[Claim 16] Is said antenna the printed circuit board which has a 

conductive layer in one side? 

^^^^^^(ing), the electric conduction side of said ground member is the 
1st segment of said circuit board. 

It is formed by removing the part of said conductive layer of one side, 
and is of said patch means. 

^^^^ removes the part of said conductive layer of one side of the 2nd 
segment of said circuit board. 

It is formed especially more and the 1st and 2nd segments of said 
circuit board are estranged in parallel. 

It has ^^^^^^^ and is attached and a short circuit member is [ said 
ground member and ] said GURAUN. 

It is impressed between the end of a DO member, and said 2nd patch 
nearest to said 2nd patch. 

The dual band microstrip antenna of claim 10. 

[Claim 17] Is said antenna the printed circuit board which has a 
conductive layer in one side? 

H^H^H^H^H^^i^ (ing) , the electric conduction side of said ground member is the 
1st segment of said circuit board. 

It is formed by removing the part of said conductive layer of one side, 
and is of said patch means. 

^^^^ removes the part of said conductive layer of one side of the 2nd 



segment of said circuit board. 

It is formed especially more and the 1st and 2nd segments of said 
circuit board are estranged in parallel. 

It has and is attached and a short circuit member is the end of 

said ground member, and said 1st [ the ]. 

And DEYUARUBANDOMAI of claim 11 impressed between the ends of the 2nd 
patch 

Cross trip antenna. 

[Claim 18] Is said antenna the printed circuit board which has a 
conductive layer in one side? 

^***^*(ing), the electric conduction side of said ground member is the 
1st segment of said circuit board. 

It is formed by removing the part of said conductive layer of one side, 
and is of said patch means. 

^^^^ removes the part of said conductive layer of one side of the 2nd 
segment of said circuit board. 

It is formed especially more and the 1st and 2nd segments of said 
circuit board are estranged in parallel. 

It has and is attached and a short circuit member is the end of 

said ground member, and said 1st [ the ]. 

And DEYUARUBANDOMAI of claim 12 impressed between the ends of the 2nd 
patch 

Cross trip antenna. 

[Claim 19] At least two electric conduction radiated structures which 
have an electromagnetic interaction 

If it consists of 32 and 34 and, at least as for one side of said 
structure, opening does not exist 

The induced current compares with the current of other parts of said 

structure, and opening is to a low location relatively. 

The dual band microstrip antenna kicked. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0003 

[Method of Amendment] Modification 

[The contents of amendment] 

[0003] 

Liu and Hall have indicated two dual frequency band antenna 
configurations. One side has single input port and another side has two 
input port. 2 port antenna consists of two KOPURENA radiating elements. 
The 1st component is a rectangle, the 2nd component is L character-like 
and two side faces adjoin the 1st component. A rectangular component is 



an object for 1.8GHz signals, and a L character-like component is an 
object for 0. 9GHz signals. The configuration of this dual band antenna 
is a 0. 9GHz signal. 

It is the almost same size as single band reverse the antenna of F 
characters of business. The end has connected both the rectangular 
component and the L character-like component with the ground side too 
hastily. Since two radiating elements are not connected, association 
between two antennas is small and is only according to a fringe field 
interaction. A modification has single input port connected to the 
midpoint of connection between a rectangular component and a L 
character-like component. Although it has the advantage that this uses 
only single input port, this configuration has the fault that 
association between a rectangular component and a L character-like 
component increases. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0004 
[Method of Amendment] Modification 
[The contents of amendment] 
[0004] 

[Means for Solving the Problem] 

The antenna of this invention uses two or more radiating elements which 
had the single port like Liu and the modification of the dual frequency 
band antenna of Hall. However, unlike Liu and the antenna of Hall, two 
or more radiating elements of the antenna of this invention are not 
connected. The antenna of this invention has the advantage of having 
only two too hastily connecting points to Liu and Hall, but having the 
band which increased further, furthermore, it is about most surface 
current — it is — the parts of the radiating element which is not 
spread at all and a ground component are removed, as a result, weight 
becomes light, and transparency becomes high. I hear that the dual band 
antenna of this invention can be mass-produced at a low price using a 
flexible printed circuit board, and it has the further advantage. 
U.S. Pat. No. 5,365,246 (Siemens Aktiengesellechaft) is the portable 
electrical and electric equipment. 

The transmission and/or the reception configuration for a product are 
indicated. 1 operation gestalt ( drawing 5 ) 

From the shielding case 1 to which it was and three sheet metal angles 2, 
3, and 9 were connected to a total 

It lengthens and the signal feed lines 4 connect with the angle (angle 
9) of the middle of those angles. 



. This configuration differs from this invention to which a central 
patch is not connected to a ground. 

Y. K. The report by work besides Cho ^^broader-based rectangle Ma using 
Eth page gap coupling 

The analysis approach Electronic Let by which it was improved for IKURO 
strip antenna geometry'' 

ters. Vol. 29 No. 22 (1993 year 10 month 28) are shown in drawing 3 of the 
report. 

the electrostatic coupling was carried out to the radiation edge of a 
central patch with the ground member obtaining — it connects too 
hastily — having 

An antenna with a ^^^^^^ outside patch is indicated. This reference is 
microphone loss TORITSU. 

The analysis of the coupling slot used in order to improve the band of 
PUANTENA is mentioned. 

This antenna operates only in a single band and association is 
about the band of that band. 

It is used for a sake. Each outside patch is a patch of the other 
side in contact with a central patch. 

It connects with a ground too hastily covering the overall length of the 
reverse edge of one side. This is outside PA. 

It differs from this invention that a TCHI pair connects with a ground 

too hastily through an end respectively. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[The contents of amendment] 

[0005] 

Generally in one gestalt, this invention is mutually parallel to a 
ground member, and it is GU. 

A patch means to have the 1st and 2nd separated parts which were 
estranged from the round member 

It is a ^^^^^^ dual band microstrip antenna. This patch means and GU 
A round member is a patch means and a ground member, when an antenna is 
active. 

An antenna presents the 1st and 2nd resonance frequency range by the 
electromagnetic interaction between 

It is constituted so that it may carry out. The electric conduction side 

of the part of a patch means is, before an antenna' s forming. 

It is parenchyma to the pattern of the current flow detected in the 



electric conduction side when active. 

It is formed so that a target may deserve. The electric conduction side 

of a ground member can be formed similarly. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[The contents of amendment] 

[0006] 

In an antenna, the side face and end of a patch means are doubled with 

the side face and end of a ground member, respectively. The 1st part of 

a patch means is the 1st patch, the 2nd part of a patch means is one 

pair of 2nd patches, and each patch has a side face contiguous to the 

side face in which the 1st patch each counters. Generally the feed lines 

of an antenna signal are connected to the center position of the 1st 

patch, the 1st patch — a ground member — direct continuation 

It sets at the point close to the end and ground member of the 2nd patch, 

and ^^^^ and a short circuit member are **. 

It is extending from the 2nd patch to the ground member. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0020 

[Method of Amendment] Modification 

[The contents of amendment] 

[0020] 

Drawing 13 shows the further suitable operation gestalt of the antenna 

of this invention. It differs from the operation gestalt shown in 

drawing 6 thru/or drawing 9 in respect of the following. That is, the 

central patch plate 32 has the wrap around configuration which the end 

of the hollow ground plate 30 is removed, and the side face of the 

central patch plate 32 crosses the field of the ground plate 30, and is 

extended to the middle towards the bar 40 in the field. 

A dual band microstrip antenna is [ a ground plate and ] a pan. 

It has the central patch located among one pair of side-face patches. An 

antenna is at a central patch. 

Having the connected single signal feed lines, a side-face patch is 
to a ground component. 

It Electric conduction of a ground plate and a patch which transmits 
the surface current from signal radiation 

Only the part of the electric conduction side which transmits the 
surface current of the amount which cannot disregard the profile of a 



field is maintained. 

It is set like. This antenna is 925MHz and a 1800MHz range. 

It comes out, weight mitigates to the conventional antenna which 

operates, and a band is improved. 



[Translation done. ] 
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